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LUrgent [IReturn receipt [lExpand Group [IRestricted [Prevent Copy

From:

Sent: 2025-06-06 28 FH 11.28:47
To:

Subject: ph/1071

ST ERENEEHAG BrRERER 2FEAT, FTEHEEELHER GTHATFE
SEXTIER 3 i

Best regards
sunny
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Stormwater Drain Calculation

(a) Stormwater Discharge Calculation
(i) Design Date

Returnyear:1in 10 years

Run off coefficient: C=1.0

Area of catchment in m?=785m?

Duration : 10 min

The Rational Method

Estimation of Storm water run-off, Q=0.278 xC xix A
Where Q = Peak run-off in m3/s

C = Run-off coefficient

i = Rainfall intensity in mm/hr

A = Area of catchmentin m?

(i) Rainfall Intensity

Referring to Stormwater Drainage Manual (SDM) :

The delineation of Rainfall zones = HKO Headquarters

(Refer to SDM, Figure 3)

The rainfall intensity = 168 mm/h (Refer to SDM, Table 2a)
Rainfall Increase due to Climate Change.
The rainfall increase = End of 21st Century = 16% (Refer to

SDM, Table 28)



Rainfall Increase due to Design Allowance.
The rainfall increase = End of 21st Century = 12.1% (Refer to

SDM, Table 31)

Therefore, the rainfall increase = 168 mm/h x (16%+12.1%)
=47.208mm/h
=168mm/h +47.208mm/h

=215.208mm/h

(iii) Maximum run-off from the discharge point
For Domestic structure:
Qp=0.278x1x215.208x 785 x 10"-6

=0.047 m3/s

=47 L/s.

Dia 225mm pipe with gradient 1 in 100 at velocity
at 1.9 m/s, can accommodate for 85.9 L/s

Pipe Capacity

77.31 L/s > 47 L/s (60.79% Capacity Occupied)

(with over 10% reduction in flow area)



Standard Details for Proposed U channel

Standard Details for Catch Pit with Sand Trap

i

L

SECTION A - A

NOTES:

1. AL DMENSIONS ATE N WILLMETFES.

L REFE 70 SAEE] 2 FOR OTHIR WOTER.



STORMWATER
DRAINAGE MANUAL

Update in the fifth edition highlighted in blue

Planning, Design and Management
Fifth Edition, January 2018

DRAINAGE SERVICES DEPARTMENT

Government of the Hong Kong D
Special Administrative Region
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Table 2a — Intensity-Duration-Frequency (IDF) Relationship of HKO Headquarters
for durations not exceeding 240 minutes

[ Parameters Extreme Intensity x (mm/k) for various Return Periods
k2K
a K
(mm/h) 2 ‘ 5 10 20 50 100 | 200 | 500 | 1000
240 26.00 930 | 0009 | 294 j 400 471 540 62.9 69.7 | 76.4 ﬁ 85.4 ‘ 922
120++ 43.79 1456 | 0.081 491 64.4 73.7 82.2 925 907 | 107 | 15 | 1
60+ 64.42 1934 | 0092 N4 915 104 115 128 137 | w5 | 156 163
30++ 84.48 2028 | 0.141 917 112 124 134 45 | 153 | 160 168 174
15+ 10647 | 2134 | 0157 114 135 147 157 169 176 | 183 191 | 197
10 *12253 | *2490 | 0198 | 131 155 168 179 190 198 | 204 212 216
s 14527 | 2854 | %0235 155 181 195 206 218 26 | M 239 243
| s | ;34;8_.5. *0.285 187 217 232 244 256 263 269 275 279
1 19807 | *3917 ' 0322 | 212 245 %1 | m 25 292 | 298 | 303 307
0.50 =220.81 | *44.90 ; 0360 | 236 m 290 303 315 322 327 332 335
025+ | 24485 | 5205 ' 0404 63 | 303 322 335 347 354359 | 363 | 366
Notes; 1 For uterpolation/extrapolation, x = ¢ + (%) {1 - [-tog (%)]'}
2. ++ based on continuous rainfall recorded at HKO Headquarters (1947 — 2014)
3 +++ based on Jardi rate-of-rainfall records at King’s Park (1952 - 2014)

4. * interpolated data
** based on hourly rainfall records at HKO Headquarters (1884 — 1939; 1947 — 2014)

https://upload.wikimedia.ora/wikipedia/commons/d/da/intensitv-Duration-Frequency %28IDF%29 Reiationship of HKO Headquarters.png
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(k)

oy

(m)

Table 28
Rainfall
Increase due
to Climate
Change

Table 29
Mean Sea
Level Rise due
to Climate
Change

Table 30
Storm Surge
Increase due
to Climate
Change

Replace the table with the following:

Table 28 — Rainfall Increase due to Climate Change

Rainfall Increase

Mid 21% Century

11.1%

Notes:

| End of 21?Centu:z |

I 16.0% |

. The rainfall increase is relative to the average of 1995-2014.
2. Mean projection values are adopted in the table.
3. Mid 21% century refers to years 2041 — 2060; end of 21* century refers to

years 2081 — 2100.

Add the following table:

Table 29 — Mean Sea Level Rise due to Climate Change

Mean Sea Level Rise

Mid 21% Century

0.20m

End of 21% Century

0.47 m

otes:

Median projection values are adopted in the table.
Mid 2 |* century refers to period around 2050; end of 21* century refers to

period around 2090.

Add the following table:

|

N

1. The mean sea level rise is relative to the average of 1995-2014.
2.

3.

Table 30 —Storm Surge Increase due to Climate Change

Table 30a  Storm Surge Increase in Mid 21°' Century
| North ﬁ
Return | Point/ Tai Po Tsim Bei . |
. . Tai O
Period | Quarry Kau Tsui (m)
(Years) Bay (m) (m)
I (m)
| 2 0.04 0.05 0.05 0.03
5 0.05 0.07 006 | 005
10 . 0.06 0.08 0.08 ' 0.05
20 | 007 0.10 009 | 006
50 0.08 0.13 0.11 0.08
100 0.09 | 0.15 0.12 0.09 1
200 010 | 017 0.13 010 |

Notes: Mid 21% cenlury refers to period around 2050,



(n) Table 31

(o)

Design
Allowance

Appendices 1
and 2

Table 30b  Storm Surge Increase in End of 21°' Century

North
Return Point/ Tai Po Tsim Bei .

. . Tai O
Period Quarry Kau Tsui (m)
(Years) Bay (m) (m)

(m)
2 0.06 0.09 0.09 0.06
0.09 0.14 0.12 0.09
10 0.10 0.17 0.15 010 |
20 0.12 0.20 0.17 0.12
50 0.14 0.25 0.20 0.14
100 0.16 0.29 0.23 0.16
200 0.18 0.34 0.26 0.18

Notes: End of 21st century refers to period around 2090.

Add the following table:

Table 31 Design Allowance in End of 21*' Century

Extreme Sea Level Rise
(Sum of Mean Sea Level Rise and
Storm Surge Increase)
Rainfall North ,
Increase | Return Point/ Tai Po Tsim . -
. X .| TaiO
Period Quarry Kau | Bei Tsui | (m)
| (Years) Bay (m) (m)
] (m)
2 0.20 0.22 0.20 0.19
0.21 0.24 0.22 0.20
-, o100 | 022 025 | 023 0.21
[120% ]| 20 0.22 027 | 023 | 022
L |50 0.24 029 | 025 | 022
100 0.24 0.31 0.26 0.23
L - 200 0.25 034 | 027 | 0.24
Note: -
1. Endof21* centwy refers to period around 2090.
2. Designallowance was derived from the projection difference (median values}

between very high greenhouse gas emissions scenario [SSP3-8.3] and
intermediate greenhouse gas emissions scenario [SSP2-4.5]. For design
allowance in mid 21* century, designers can make reference to the table as
shown in Appendix 2.

Add Appendices 1 and 2 in the following pages:
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(b) Avalues. Common A values are given in the following table:

Material A4

dense sand, gravel 1.65
concrete l2t0 1.4
asphalt concrete l13to 1.4
granite 1.5t02.1

(¢) Kp values. Kp adjusts for reduced shear stress on the bank and reduced
stabilizing forces due to side slope. This factor is not applicable to the bed, for which a factor
of 1 can be assumed.

K,=fi-22 b L
sin~ ¢ 0.8
where B = side slope of river bank in degrees

¢ = angle of repose in degrees

(d) Ky values. Lane suggested the following table for Ky to account for river
sinuosity:

Degree of Sinuosity Ky

straight canal 1.00
slightly sinuous river 0.90
moderately sinuous river 0.75
Very sinuous river 0.60

The sizing of armouring stones for wave resistance in the estuarine reach of drainage
channels can be carried out in accordance with guidelines in CED (1996).

9.3 VELOCITY DESIGN IN CHANNELS AND PIPES

Deposition of sediment in stormwater channels and pipes is inevitable and suitable
allowance should be made in the design. For the permissible degradation between desilting

cycles, the following guideline is proposed to take into account the effects to flow capacity
due to materials deposited on the bed:

(a) 5% reduction in [low area if the gradient is greater than 1 in 23.
l(b)  10% reduction in flow area in other cases}




(B)Reference

c) Table determining the pipe size for a given flow at the specified

gradient using the k value of 0.003.

" Nominal Diameter m DN100 DNIR0 DN225 | DN300 |
Gradient Ssars Rl el li) .

T Internal Diameter (m) 0.1034 0.1545 02418 0.3041 0.2891
k(mm) | _0.003 | 0003 | o0wos | 0003 | 0003 [ 0.003 |

10.00% Velocity (m/s) 3.4 3.8 4.9 6.5 7.5 8.8
Flow U/s 19.4 31.8 92.0 299.5 546.9 1043.8

5.00% Velocity {m/s) 2.3 2.6 3.4 4.5 5.2 6.1
Flow L/s 13.3 2.8 63.2 206.1 376.8 720.2

" Velocity (m/s) 1.8 21 2.7 3.6 4.2 4.9
Flow L/s 10.6 17.4 50.6 165.5 302.8 579.1

2.50% Velocity {m/s} 1.6 1.8 23 3.1 3.6 4.2
Flow /s 9.1 14.9 43.3 141.5 259.1 495.9

2.00% Velocity (m/s) 1.4 1.6 20 27 3.2 3.7
Flow L/s 8.0 13.2 38.3 125.3 229.6 439.6

e Velocity (m/s) 1.3 1.4 1.8 25 2.9 3.3
Flow L/s 7.2 11.9 346 1135 207.9 398.3

1.43% Velocity (m/s) 11 1.3 1.7 2.3 2.6 3.1
Flow L/s 6.6 10.9 31.8 104.3 191.2 366.4

e Velocity {m/s) 1.1 1.2 1.6 21 24 2.9
Flow L/s 6.2 10.1 29.6 97.0 177.8 340.8

1.11% Velocity (m/s) 1.0 1.1 15 2.0 2.3 2.7
Flow L/s 5.8 9.5 27.7 90.9 166.8 319.7

1.00% Velocity (m/s) 0.9 1.1 1.4 1.9 2.2 25
Flow L/s 5.4 9.0 26.2 85.9 157.5 301.9

0.83% Velocity (m/s) 0.9 1.0 1.3 1.7 2.0 2.3
Flow /s 4.9 8.1 23.6 77.7 142.6 273.4
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